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Abstract

Acrylic sheet, also known by the commercial names Plexiglas or Perspex, consists of
poly(methyl methacrylate) (PMMA). Attractive to artists since its development in the
1930s, it became especially popular during the 1960s. In Portugal, knowledge about its
use by artists and its condition is scarce. In this work, the main Portuguese art
collections were surveyed with the goal of gaining an overview of the use of acrylic
sheet in the Portuguese art context and its current condition. The paper describes the
methodology used and the results obtained regarding 137 artworks by 69 different
artists registered as containing acrylic. Results show that this material is being used by
Portuguese artists at least since the 1960s. It has been used in several artistic forms,
from painting and sculpture to photography, installation, objects/reliefs, and artist
books. Most of the artworks were in good or fair condition. The main problems
observed were dust and dirt deposits, abrasion, and scratches.
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Resumo

A chapa acrilica, também conhecida pelos nomes comerciais Plexiglas ou Perspex,
consiste em poli(metacrilato de metilo) (PMMA). Atractiva para os artistas desde o seu
desenvolvimento na década de 1930, popularizou-se durante a década de 1960. Estudos
sobre a sua utilizag¢do e estado de conservacdo sdo escassos em Portugal. Realizou-se
um levantamento nas principais cole¢des de arte portuguesas com o objetivo de obter
uma visdo geral da presenca e estado da chapa acrilica nesse contexto. E descrita a
metodologia utilizada e os resultados obtidos relativamente a 137 obras de 69 artistas,
inventariadas como contendo acrilico. Os resultados mostram que este material tem
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sido utilizado pelos artistas portugueses pelo menos desde os anos 60 até aos dias de
hoje, em diversas formas artisticas, que vao desde a pintura e a escultura a fotografia,
instalagdo, objetos/relevos e livros de artistas. A maioria das obras encontra-se em bom
ou razoavel estado. Os principais danos observados foram depdsitos de poeira e
sujidade, abrasdes e riscos.

Palavras-chave

acrilico; poli(metacrilato de metilo); conservagdo de plasticos; levantamento de
colecdes; levantamento do estado de conservagdo; arte contemporanea

Conservar Patriménio xx (xxxx), https://doi.org/10.14568/cp2020075 2



A survey of acrylic sheet in Portuguese art collections

Introduction

Collection surveys are a fundamental tool for collection management including
preservation and conservation planning. The objective and systematic data that can be
generated by a survey are essential to assess and prioritize preservation needs [1-2], but
can also be useful in pointing out directions for research in conservation. This has been
the case in the conservation of plastics artefacts, as may be confirmed by analyzing the
publications in this field. During the late 1980s and early 1990s, when plastics
conservation started to be seen as an urgent need and, consequently, to develop as a
professional speciality, surveys were fundamental to raise awareness of the presence of
these materials in several types of collections and of the problems associated to them
[3-6]. Surveys have also helped to identify the most problematic plastics in collections
[4, 6-8] and to define priorities in research [5, 9]. Material identification based on date
and type of object, appearance (e.g. transparency, colour, surface finish) and physical
properties such as hardness and smell has been a common procedure [4, 7, 10].
Nowadays, surveys in collections with plastics have become more common [10-14] and
recent publications have been focusing on the methodologies developed for its efficient
performance [12-14]. Unfortunately, in Portugal, this trend has not been followed and,
to the best of our knowledge, there are no publications reporting the amount and
condition of plastic artefacts in national collections.

One of the plastics that may be found in museum collections is acrylic sheet, which
consists mainly of poly(methyl methacrylate), PMMA, and was developed industrially
in the early 1930s [15]. Due to its remarkable optical qualities, stiffness and good
weathering resistance, it gained the name of “organic glass” [16-17]. Commercial
names such as Plexiglas and Perspex are also commonly used to identify this material.
In addition to its clarity and availability in different colours, other PMMA properties
such as light weight and ability to be easily thermoformed, cut or glued, made this
material also attractive to artists. Naum Gabo and other members of the Russian avant-
garde were some of the few artists who started to explore the potential of this new
material already in the 1930s, to substitute the less stable cellulose nitrate and cellulose
acetate; but acrylic sheet was practically not seen in artworks until the 1960s, when
plastics in general became widely spread in society [18-19].

In the conservation field, PMMA is considered a very stable plastic [20-23];
nevertheless, it is not immune to damage. Results from other surveys published in the
literature [24, p. 298, 25] show that acrylic sheet objects are very susceptible to
scratching.

The present work is part of a broader project which concerns the conservation of acrylic
sheet in artworks. As a first step, it was considered fundamental to have an overview of
the use of this material in the Portuguese art context and its current condition.
Considering the lack of published information, a survey on the main Portuguese art
collections was carried out. Therefore, in contrast to the most common practice, it was
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not intended to survey several plastics in a specific collection, but to survey a specific
plastic, acrylic sheet, in several collections.

The main goals of the survey were:

e to have an overview of the artworks with acrylic sheet in Portuguese art
collections (Which types of works were made? By which artists? From which
dates?).

e to assess the type of acrylic sheet employed (e.g. coloured or transparent).

e to assess the condition of this material in the collections (What is its condition?
What are the main damages observed?).

e to guide subsequent research to the main conservation problems observed.

This paper describes the methodology used for the survey and the results obtained.
Besides providing data on artworks made with acrylic sheet, its condition and the major
damages detected, it also intends to reduce the gap of knowledge about the presence of
plastics in Portuguese art collections.

Methodology
Collections surveyed

Since the focus of this study was the use of acrylic sheet in artworks, only collections
of modern and contemporary art were selected. Collections of applied arts and design
were deliberately left out of this survey, even though acrylic sheet would certainly be
found in these collections as well. For the survey, both public and private collections
were considered as long as they are open to the general public. The main modern and
contemporary art collections in Portugal were surveyed:

e Centro de Arte Moderna — Fundagdo Calouste Gulbenkian (CAM-FCQG)

e Colegao Antonio Cachola — Museu de Arte Contemporanea de Elvas (MACE);
e Colegao de Arte Fundagdo EDP (FEDP);

e Colegdo da Caixa Geral de Depositos (CGD);

e Colegao Manuel de Brito, acervo Centro de Arte Manuel de Brito (CAMB);

e Colegao de Serralves;

e Museu Colegao Berardo (MCB);

e Museu Nacional de Arte Contemporanea do Chiado (MNAC).

It is important to note that each collection has its own characteristics and specificities,
which will consequently influence the results of the survey. For example, the collections
of CAM-FCG, MCB and MNAC, have artworks representative of all the decades of the
twentieth century [26-28]; the collections of FEDP, CGD, CAMB, and Serralves [29-
32] are focused on art produced from the 1960s onwards; and MACE collection
includes mainly artworks produced in the last 25 years by artists that only started to
exhibit regularly since the1980s [33]. Regarding the geographic origin of the artworks
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or the artists represented, CAM-FCG and MCB have international collections, while
the others are mainly focused in Portuguese art. CGD collection has the particularity of
including contemporary art from Portuguese speaking countries, such as Brazil,
Mozambique, Angola and Cape Verde [30].

During the survey, differences between the several collections were also found in what
concerns the access to artworks, which resulted in examinations with different degrees
of coverage. At MACE, MCB, CGD, CAMB, CAM-FCG and MNAC, it was possible
to examine directly all the artworks registered as containing acrylic sheet, except when
they were physically inaccessible. At Serralves, it was only possible to examine a
selection of 10 artworks out of the 45 previously identified as containing this material;
and at FEDP, it was impossible to have access and examine the artworks. Objects that
were not examined directly could only be considered for the first part of this survey,
and were not included in the database developed within the present survey and
described hereafter.

Development of the survey database

A relational database was developed using FileMaker Pro 12 software, in order to input
and organize all the information collected during the survey. In line with the goals
previously defined, the survey was divided in two major parts: 1) Identification of
artworks made of or containing parts/elements in acrylic sheet; 2) Assessing the
condition of the acrylic sheet parts within those artworks and identifying its main
damages. This division is reflected in the FileMaker database, which was organized in
two linked parallel tables, Figure 1. General information from the artworks, such as
author, date, typology, provenance, marks and inscriptions, materials, and general
description, was collected on the Artworks table. Fields for information relative to the
overall condition, previous restoration treatments, storage and housing descriptions,
images and other additional details were also included. The number of acrylic sheet
parts/elements present in the artwork was also reported, and this field establishes a link
to the files in the Acrylic elements table. On this second table, detailed information
about each element was collected including type, colour, transparency, thickness, and
transformation processes used. Data related to the condition and types of damage on
the acrylic elements were gathered as well, in a total of 46 fields. When possible, the
fields in the database were designed using pop-up menus, drop-down lists and checkbox
sets to facilitate filling and guaranty consistency in the use of terms and grades, which
helped subsequent data treatment.
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Acrylic elements table

& Element y of artwork x

Element 1 of artwork x

Element y of artwork 1

Identification Element 1 of artwork 1

« Type / « Thickness

Description Element description
... « Colour
« Materials » Transparency
« Nr of acrylic elements ...
Condition ' Element condition )
_ » Assessment of specific damages
Storage and housing ' +» General assessment
Images |

Figure 1. Organization of the database with the two connected tables.

Condition grades, nomenclature regarding damage types, and damage grades were
based on the survey model developed in the framework of the European project
POPART [24]. Both artworks and acrylic elements condition were graded in one of four
categories: good, fair, poor and unacceptable. Damage types were divided in three main
classes: 1) colour changes, 2) deposits and 3) mechanical problems. Each specific
damage (e.g. yellowing, dust, scratch) was graded in four categories: 1) minor and/or
limited; 2) more important but occasional; 3) general but minor; 4) severe and general
damage. More details about the grading system and description of the specific types of
damage may be found in the literature [10, 34, pp. 271-274].

Survey method

The survey consisted of four steps:

1) identifying all possible artworks in the collection that might contain elements in
acrylic sheet;

2) examine each object and/or the respective elements in acrylic sheet;

3) adding the collected information to the database;

4) data treatment.

The first step consisted of searching for all the objects that might have acrylic sheet in
each collection. This search was done previously by the conservators of the collections
(in the case of CGD, CAMB, Serralves, and MNAC) or by using the collection database
in situ (MCB) or online (MACE, FEDP, CAM-FCGQG). On the collections databases,
search was conducted using several terms: acrylic sheet, acrylic glass, acrylic, plexiglas,
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perspex, plastic, etc. It became clear that the information related to the materials of the
artworks registered in the databases is often incomplete or incoherent. As a result, in
some cases, artworks were added to the initial selection during the course of the second
step, either by talking to the museum staff who would remember about other objects,
or by finding new objects while working in the storage areas.

Any individual component of the artwork in acrylic was considered as an element.
Exceptions to this rule were plinths, boxes or frame glazing that were neither original
nor fundamental for the object exhibition.

Material identification was based on the museum and artist information, and eventually
on examination based on appearance and feel. Acrylic sheet is a relatively simple plastic
to identify since there are not many other plastics available in flat thick sheets with
similar hardness and optical characteristics, as shown by the results of previous surveys.
The higher price and inferior resistance to yellowing of polycarbonate does not make it
an attractive alternative to PMMA for artists, while the cheaper polystyrene has inferior
optical properties and is easily distinguished from PMMA by its characteristic sound
when tapped.

Examination of each artwork and acrylic element was conducted by visual observation,
with the help of raking light and optivisors. All data collected was introduced in the
FileMaker database for easy consultation and exported afterwards to Excel software.
Several photographs were taken of each object, particularly of the observed damages.

This survey was conducted in different periods between 2014 and 2019.Therefore, it
should be kept in mind that meanwhile more artworks with acrylic sheet may have been
introduced in the collections and that the condition of some of the objects observed
could have changed.

Results and Discussion

During the survey, 137 artworks were identified as being made of or containing parts
made of acrylic sheet. Of these, 45 belong to Serralves, 30 to CAM-FCG, 15 to CGD,
14 to MACE, 13 to FEDP, 10 to MNAC, 8 to CAMB, and 2 to MCB. Only 89 of the
137 artworks were possible to examine directly; consequently, only these were
considered for the Artworks table in which detailed data was collected and condition
assessment performed. In these 89 artworks, 244 individual elements in acrylic sheet
were identified and were considered for the Acrylic elements table.

Images of most of the artworks referred may be seen on the websites of the collections,
searching by the name of the authors [26-29, 32-33].
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Overview of the works of art with acrylic sheet

Several types of artworks were found which were divided by six typologies: painting,
sculpture, object/relief, photography, installation, and book. This was not always
straightforward since some of the artworks are in between typologies. For example,
Lourdes Castro artworks were registered as paintings in CAM-FCG and as sculpture in
Serralves collection. In this survey, it was decided to consider as an object/relief any
artwork that should be seen on a wall (as a painting) but has an important three-
dimensional component, as some of these artworks by Lourdes Castro. From the 137
artworks with acrylic sheet detected during the survey, the majority consisted of
sculpture (28 %) and objects/relief (27 %). The remaining typologies are distributed in
descending order as follows: painting (18 %), photography (14 %), installation (12 %)
and book (1 %).

Number of objects

1950s 1960s  1970s 1980s 1990s 2000s 2010s

® Painting ® Sculpture = Object/Relief ® Photography ®Instalation ®Book

Figure 2. Number of artworks distributed by typology per decade of production. Total number of objects

considered was 137.

Figure 2 presents the typologies of artworks organized per date of production. It is
possible to note that the type of artworks produced in acrylic sheet has varied over the
decades, which can be related with the artistic tendencies of the times. For example,
during the 1960s it may be seen a profusion of objects/reliefs, which resulted from the
loosening of the defined and exclusive categories of painting and sculpture that were
used until then [35] and, in particular, from the “objectualization” of painting that was
followed by Portuguese artists of diverse movements during that decade [36, p.39].
Examples of artworks in this category found during the survey were produced by the
British artists Peter Blake, Anthony Hill, and Gillian Wise, or by the Portuguese artists
Lourdes Castro, Jodo Vieira and Eduardo Nery.
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The introduction of new techniques in the art field is also reflected in the results; a good
example is the face-mounted photograph. This technique consists in the permanent
adhesion of a sheet of PMMA to the surface of the photographic print, with either a
double-sided pressure-sensitive film or a silicone rubber and primer system. The
technique was developed and patented in the early 1970s, in Switzerland, as the Diasec
procedure and became a tendency in photography in the mid-1980s in Germany [37].
In Figure 2 it is possible to observe that photography typology appears during the 1980s
in the collections. This results exclusively from five artworks using the Diasec process
by Julia Ventura, who was working in the Netherlands during that decade. Excluding
her artworks, photographs mounted with this type of technique only became common
in Portugal after 2000. In fact, the Diasec process is proprietary, and very few licences
were sold by the owners to other studios in the world. However, with the increased
popularity of this type of mounting, similar processes that are not protected by a license
were developed and started to be offered by many more printing and mounting studios
around the year 2000 [37], which may explain the results.

Regarding production dates, the majority of the artworks surveyed (31 %) was created
during the first decade of the new century. Further analysis of the results displayed in
Figure 2 shows a similar trend to what is described in the literature about the relation
of plastics with art: plastic was hardly noticed as an artistic material until the 1960; it
experienced a boom in the mid-1960s, when not only plastics but the technology and
knowledge to process them became more accessible; its use decreased during the 1970s,
partially because of health concerns but also because the feeling of novelty associated
to the material was lost; and started to gain importance again after the 1980s, when it
became established as just another available material in the artists’ palette [18]. The
results relative to the artworks produced during the last decade (2010s) are not
conclusive due to the proximity with the dates of the survey.

18

16 | | 49 authors with 1 artwork

14

12

10

Nr of artworks per artlst

Figure 3. Number of artworks distributed by authors. Total number of objects considered was 137.

Besides the typology and the date of the artworks produced with acrylic, it is also
interesting to note which authors have chosen this material, Figure 3. In this survey 69
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different artists were counted. Unsurprisingly, the majority was Portuguese, with 48
authors. The oldest artworks surveyed were by British artists: White Faced Relief
(1959) by Mary Martin, Love Wall (1961) by Peter Blake, Relief Construction C7(2)
(1963) by Anthony Hill, and Relief Construction (1964) by Gillian Wise, all from
theCAM-FCG. The oldest artwork found by a Portuguese artist is from 1964, In the
Café, by Lourdes Castro, also fromCAM-FCG. The artist was working in Paris since
1958, and that has probably facilitated her access to acrylic sheet.

Interestingly, Lourdes Castro is also the most represented artist in this survey, with 17
artworks, including 15 paintings and objects/reliefs produced during the 1960s.
Moreover, these artworks were found in all the collections surveyed except one, MACE
(focused on art produced after 1980), which underlines the relevance of her work in
acrylic sheet during that decade.

The second most represented artist is Gil Heitor Cortesdo, with 12 paintings produced
between 1998 and 2016. The artist has mastered a technique of reverse painting with
oil on acrylic sheet. His paintings are present in four of the eight collections surveyed.

Reference should also be made to Angelo de Sousa, who was a precursor in the use of
this material as well. His sculpture from 1965, untitled, fromCAM-FCG, has the
particularity of being made with acrylic sheets modelled with heat in three-dimensional
forms. This was the only artwork found during the survey using this technique.

Types of acrylic sheet used by the artists

Figure 4 presents an overview of the type of acrylic sheets used by the artists regarding
transparency and colour of the material. As can be seen from the image, the majority of
the elements surveyed consisted of transparent (68 %) and colourless (54 %) acrylic
sheet.

Transparency Colour

Colour
46%
Translucent Colourless

6% 54%
Transparent

68%

Figure 4. Types of acrylic sheet found during the survey regarding transparency (left) and colour (right).

Total number of acrylic elements considered was 244, from 89 objects.
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Acrylic sheet simultaneously transparent and colourless was the most commonly found
(51 %). This may be explained by the fact that, in many of the artworks observed, the
acrylic was used as a painting support or as a protection barrier (as in Diasec mounted
photographs) and, therefore, “invisibility” was the characteristic preferred. In contrast,
coloured elements, both opaque and transparent, were used in sculpture, object/relief
and installation artworks, mostly during the 1960s and 1970s decades. Several colours
were chosen by the artists, including fluorescent colours in artworks by Lourdes Castro,
René Bertholo, Jodo Vieira and Ana Hatherly (all produced between the mid-1960s and
1971), and a brilliant red in the artwork by Angelo de Sousa (1965). The use of brilliant
or lustrous sheets by Angelo de Sousa was conditioned by the type of material available
in Portugal during that period. It is known that acrylic sheets were produced mainly for
the button industry and therefore there was a preponderance of lustrous sheets [38-39].
Regarding the thickness of the sheets surveyed, values ranging from 1 mm to 15 mm
were found, but by far the majority of the sheets are of 3 mm (42.6 %).

Condition of the artworks and the elements in acrylic sheet

Two types of condition assessment were performed: of the artwork as a whole and of
each individual acrylic element. The results obtained are summarised in Figure 5. Most
of the artworks are in a good and fair condition (82 %), but this percentage is even
higher when considering only the acrylic elements (87 %). In the other extreme are the
artworks and the acrylic elements considered in an unacceptable condition, 4 % and 1
%, respectively. Acrylic elements alone are in a slightly better condition than the
artworks where they belong. Artworks considered in an unacceptable condition
presented severe damages such as a fracture on the acrylic sheet, but also paint
delamination, which does not correspond to a bad condition of the acrylic element.
Regarding the artworks evaluated in a poor condition, it should be noted that the
majority corresponds to artworks produced before 1980, i.e. the group of the oldest
artworks surveyed, therefore not surprising. The same tendency was observed for the
acrylic elements in the same category. Artworks counted as unknown correspond to two
installations composed of several objects, from which only the ones in acrylic were
observed.
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Artworks condition Element condition

12%
12%

37%
36%

® Good Fair Poor m Unacceptable m Unknown

Figure 5. Condition of the artworks and of the elements in acrylic surveyed. Total number of artworks

considered was 89 and of the elements in acrylic 244.

These values are difficult to compare with others published in the literature because
data regarding specifically acrylic sheet condition are scarce and discrepant. Surveys
are usually not specific to this type of plastic. As a result, in the two surveys known that
present quantitative results specific for the acrylic sheet condition (art collections of the
Stedelijk Museum [10] and the Pinacoteca de S. Paulo [11]), the number of objects with
this material was low, 18 and 15, respectively, which hinders significant results. Two
other factors may contribute to the discrepancy of results. First, the condition grading
of the objects is dependent on the type and period of collection [10]. Second, to grade
is a subjective process, and different people may evaluate the same object in different
ways, even though they might be using the same scales and parameters.

Figure 6 provides an overview of the specific damages observed, with the number of
occurrences in each grade. Damages were divided in different groups: colour changes,
deposits, and mechanical problems. The most prevalent types of damage detected
belong to the two last groups and were dirt and dust deposits and abrasions. Regarding
dirt, finger marks were especially relevant and often observed. Abrasion was the type
of damage with more “severe and general damage” (grade 4) occurrences. This agrees
with what was reported in the POPART project [24, p.298], even though they refer to
scratch only, i.e. there was no differentiation between scratch and abrasion in that study.
In the same study, stain was the second most important damage observed, which was
not verified in the present survey. Although breaks, or fractures, do not present many
occurrences, they are the specific damages that led to the assessment as “unacceptable
condition” of 1 % of the acrylic elements surveyed (Figure 5), which corresponds to
two acrylic sheets of two different artworks examined. Regarding colour and gloss
changes, it is important to note that most of the occurrences marked in these fields were
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related to deposits (dust and dirt) on the acrylic surfaces, and not with a discoloration
phenomenon of the material.

A relation between type of acrylic (colour, transparency, thickness) and condition or
type of damages could not be established. The results show that most of the damages
observed result from external factors, such as deficient housing, improper maintenance
and incorrect handling.
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yellowing ﬁ\:l
change in gloss 1:|]
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loss of transparency
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other colour change
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abrasion
scratch
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chip
crack
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[0 1 = minor and/or limited 0 2 = more important but occasional
B 3 = general but minor M 4 = severe and general damage

Figure 6. Damages observed in the acrylic elements organized in three main categories. Number of

occurrences and damage grades is presented in the bars.
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Conclusions

The main goals of the survey presented in this paper were to contribute to the knowledge
about the use of acrylic sheet by the Portuguese artists, to assess the presence and
condition of artworks made with this material in Portuguese art collections, and to
identify its main damages.

The 137 artworks studied provided a general picture of the use of this material. The
results have shown that acrylic sheet is a material used by the Portuguese artists at least
from the 1960s to the present day. It was used in paintings, sculptures, objects/reliefs,
photography, installations and even artist books. At least 48 Portuguese authors have
used it somehow in their artworks, and from these, a more restricted group of artists has
explored the properties of PMMA in a more consistent way, e.g. Lourdes Castro and
Gil Heitor Cortesdo. Lourdes Castro is especially relevant since she was probably the
first Portuguese artist to use acrylic sheet in her artworks. Angelo de Sousa also
deserves notice for being author of the sole artwork surveyed in which acrylic sheets
were transformed in three-dimensional shapes using heat.

Regarding the condition assessment, most of the artworks and acrylic elements were in
good or fair condition; nonetheless some problems were detected. The main problems
observed were dust and dirt deposits, abrasion and scratches, which result from a
combination of known characteristics of the material (e.g. tendency to form static
electricity, poor scratch resistance) and external factors such as inappropriate housing,
handling and cleaning, besides eventual accidents. These results show that for the future
preservation of acrylic sheet, more attention should be given to the “human factor” this
is, in training museum staff in dealing with these fragile objects. In addition, given the
extreme sensitivity of acrylic to abrasion and scratch, conservation research should
continue on the development of safer cleaning methodologies.

As further work, it could be relevant to confirm by infrared spectroscopy if all assessed
elements are of PMMA. Although unlikely, especially in art collections, other polymers
such as polycarbonate and polystyrene could be present since they are also used to
produce transparent sheets. According to other surveys [10-11], their presence in works
of art is a minority in relation to PMMA.

The methodology used for this survey may be applied to other classes of plastics in
similar studies. The comparison between results obtained for different plastics could be
extremely interesting for several areas besides conservation and museum management,
such as art history or material culture studies.
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